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5 <110> APPLICANT: University of Newcastle Upon Tyne 
8 <120> TITLE OF INVENTION: Fusion Proteins 
11 <130> FILE REFERENCE: P69705US0 

14 <140> CURRENT APPLICATION NUMBER: US 10/501, 071A 
16 •<141> CURRENT FILING DATE: 2005-02-14 
18 <150> PRIOR APPLICATION NUMBER: GB 0200689.8 
20 <151> PRIOR FILING DATE: 2002-01-10 
23 <160> NUMBER OF SEQ ID NOS : 62 

26 <170> SOFTWARE: PatentIn version 3.1 ^ O 

3C <2X0^ 3EC ID NO: 1 ^ 
32 <211> LENGTH: 9 ........ 

34 <212> TYPE: PRT 

36 <213> ORGANISM: Artificial Sequence 
40 <220> FEATURE: 

42 <22 3> OTHER INFORMATION: Ala3-His6 tail 
44 <400> SEQUENCE: 1 

46 Ala Ala Ala His His His His His His 

47 1 5 
50 <210> SEQ ID NO: 2 

52 <211> LENGTH: 25 
54 <212> TYPE: PRT 

56 <213> ORGANISM: Escherichia coli 
60 <400> SEQUENCE: 2 

62 Met Asn Met Lys Lys Leu Ala Thr Leu Val Ser Ala Val Ala Leu Ser 

63 1 5 10 15 

66 Ala Thr Val Ser Ala Asn Ala Met Ala 

67 20 25 
70 <210> SEQ ID NO: 3 
72 <211> LENGTH: 5 
74 <212> TYPE: PRT 

76 <213> ORGANISM: Artificial Sequence 
80 <220> FEATURE: 

82 <223> OTHER INFORMATION: Cleavage site for enterokinase 
84 <400> SEQUENCE: 3 

86 Asp Asp Asp Asp Lys 

87 1 5 
90 <210> SEQ ID NO: 4 
92 <211> LENGTH: 4 
94 <212> TYPE: PRT 

96 <213> ORGANISM: Artificial Sequence 
100 <220> FEATURE: 

102 <223> OTHER INFORMATION: Cleavage site for thrombin 

104 <400> SEQUENCE: 4 
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106 Leu Val Pro Arg 

107 1 

110 <210> SEQ ID NO: 5 
112 <211> LENGTH: 4 
114 <212> TYPE: PRT 

116 <213> ORGANISM: Artificial Sequence 
, 120 <220> FEATURE: 

•122 <223> OTHER INFORMATION: Cleavage site for factor Xa ^- ' 
124 <400> SEQUENCE: 5 

126 He Glu Gly Arg 

127 1 

130 <210> SEQ ID NO: 6 
132 <211> LENGTH: 4 
134 <212> TYPE: PRT 

136 <213> ORGANISM: Artificial Sequence 
140 <220> FEATURE: 

142 <223> OTHER INFORMATION: 4xHis tag 

144 <400> SEQUENCE: 6 

146 His Hi.-:: His His . . : 

14*7 1' ■ • " ■ ' - 

150 <210> SEQ ID NO: 7 

152 <211> LENGTH: 5 

154 <212> TYPE: PRT 

156 <213> ORGANISM: Artificial Sequence 
160 <220> FEATURE: 

162 <223> OTHER INFORMATION: 5xHis tag 
164 <400> SEQUENCE: 7 

166 His His His His His 

167 1 5 
170 <210> SEQ ID NO: 8 
172 <211> LENGTH: 6 
174 <212> TYPE: PRT 

176 <213> ORGANISM: Artificial Sequence 
180 <220> FEATURE: 

182 <223> OTHER INFORMATION: 6xHis tag 
184 <400> SEQUENCE: 8 

186 His His His His His His 

187 1 5 
190 <210> SEQ ID NO: 9 
192 <211> LENGTH: 7 
194 <212> TYPE: PRT 

196 <213> ORGANISM: Artificial Sequence 
200 <220> FEATURE: 

202 <223> OTHER INFORMATION: 7xHis tag 
204 <400> SEQUENCE: 9 

206 His His His His His His His 

207 1 5 
210 <210> SEQ ID NO: 10 
212 <211> LENGTH: 8 
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214 <212> TYPE: PRT 

216 <213> ORGANISM: Artificial Sequence 
220 <220> FEATURE: 

222 <223> OTHER INFORMATION: 8xHis tag 

224 <400> SEQUENCE: 10 

226 His His His His His His His His 

227 1 5 

230 <210> SEQ ID NO: 11 " • ' ' • 

232 <211> LENGTH: 9 
234 <212> TYPE: PRT 

236 <213> ORGANISM: Artificial Sequence 
240 <220> FEATURE: 

242 <223> OTHER INFORMATION: 9xHis tag 
244 <400> SEQUENCE: 11 

246 His His His His His His His His His 

247 1 ,5 
250 <210> SEQ ID NO: 12 
252 <211> LENGTH: 10 

254 <2i2> TYPE: PRT , ' 

256 <213> ORGANISM: Artificial Sequence - - 

260 <220> FEATURE: 

262 <223> OTHER INFORMATION: lOxHis tag 
264 <400> SEQUENCE: 12 

266 His .His His His His His His His His His 

267 15 10 
270 <210> SEQ ID NO: 13 

272 <211> LENGTH: 93 
274 <212> TYPE: PRT 

276 <213> ORGANISM: Escherichia coli 
280 <400> SEQUENCE: 13 

282 Asn Asn Gly Ala Ser Gly Ala Asp lie Asn Asn Tyr Ala Gly Gin lie 

283 15 10 15 

286 Lys Ser Ala lie Glu Ser Lys Phe Tyr Asp Ala Ser Ser Tyr Ala Gly 

287 20 25 30 

290 Lys Thr Cys Thr Leu Arg lie Lys Leu Ala Pro Asp Gly Met Leu Leu 

291 35 40 45 

2 94 Asp lie Lys Pro Glu Gly Gly Asp Pro Ala Leu Cys Gin Ala Ala Leu 
295 50 55 60 

298 Ala Ala Ala Lys Leu Ala Lys lie Pro Lys Pro Pro Ser Gin Ala Val 

299 65 70 75 80 

302 Tyr Glu Val Phe Lys Asn Ala Pro Leu Asp Phe Lys Pro 

303 85 90 
306 <210> SEQ ID NO: 14 

308 <211> LENGTH: 348 
310 <212> TYPE: PRT 

312 <213> ORGANISM: Artificial Sequence 
316 <220> FEATURE: 

318 <223> OTHER INFORMATION: TolA-BCL fusion protein 
320 <400> SEQUENCE: 14 
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322 


Met His His 


His 


His 


His 


His 


Ser 


Ser Asn Asn Gly Ala Ser Gly Ala 


323 


1 




5 










10 15 


326 


Asp lie Asn 


Asn 


Tyr 


Ala 


Gly 


Gin 


He 


Lys Ser Ala He Glu Ser Lys 


327 




20 










25 


30 


330 


Phe Tyr Asp Ala 


Ser 


Ser 


Tyr 


Ala 


Gly Lys Thr Cys Thr Leu Arg He 


331 


35 










40 




45 


334 


Lys Leu Ala 


Pro. 


Asp 


Gly 


Met 


Leu 


Leu Asp He Lys Pro Glu Gly Gly 


335 


50 








55 * 






60 


338 


Asp Pro Ala 


Leu 


Cys 


Gin 


Ala 


Ala 


Leu 


Ala Ala Ala Lys Leu Ala Lys 


339 


65 






70 








75 80 


342 


lie Pro Lys 


Pro 


Pro 


Ser 


Gin 


Ala 


Val 


Tyr Glu Val Phe Lys Asn Ala 


343 






85 










90 95 


346 


Pro Leu Asp 


Phe 


Lys 


Pro 


Gly 


Gly 


Gly 


Ser Gly Ser Leu Val Pro Arg 


347 




100 










105 


110 


350 


Gly Ser Arg 


Pro 


Ser 


Gin 


Ser 


Asn 


Arg 


Glu Leu Val Val Asp Phe Leu 


351 


115 










120 




125 


354 


Ser Tyr Lys 


Leu 


Ser 


Gin 


Lys 


Gly 


Tyr 


Ser Trp Ser Gin Phe Ser Asp 


355 


130 








135 






140 


358- 


Val Glu Glu 


Asn 


Arg 


Thr 


Glu 


Ala 


Pro 


Glu Gly Thr Glu Ser Glu Met 


359 


145 






150 








155 160 


362 


Glu Thr Pro 


Ser 


Ala 


He 


Asn 


Gly 


Asn 


Pro Ser Trp His Leu Ala Asp 


363 






165 










170 175 


366 


Ser Pro Ala 


Val 


Asn 


Gly 


Ala 


Thr 


Ala 


His Ser Ser Ser Leu Asp Ala 


367 




180 










185 


190 


370 


Arg Glu Val 


He 


Pro 


Met 


Ala 


Ala 


Val 


Lys Gin Ala Leu Arg Glu Ala 


371 


195 










200 




205 


374 


Gly Asp Glu Phe 


Glu 


Leu 


Arg 


Tyr 


Arg 


Arg Ala Phe Ser Asp Leu Thr 


375 


210 








215 






220 


378 


Ser Gin Leu 


His 


He 


Thr 


Pro 


Gly 


Thr 


Ala Tyr Gin Ser Phe Glu Gin 


379 


225 






230 








235 240 


382 


Val Val Asn 


Glu 


Leu 


Phe 


Arg 


Asp 


Gly 


Val Asn Trp Gly Arg He Val 


383 






245 










250 255 


386 


Ala Phe Phe 


Ser 


Phe 


Gly 


Gly 


Ala 


Leu 


Cys Val Glu Ser Val Asp Lys 


387 




260 










265 


270 


390 


Glu Met Gin 


Val 


Leu 


Val 


Ser 


Arg 


He 


Ala Ala Trp Met Ala Thr Tyr 


391 


275 










280 




285 


394 


Leu Asn Asp 


His 


Leu 


Glu 


Pro 


Trp 


He 


Glri Glu Asn Gly Gly Trp Asp 


395 


290 








295 






300 


398 


Thr Phe Val 


Glu 


Leu 


Tyr 


Gly 


Asn 


Asn 


Ala Ala Ala Glu Ser Arg Lys 


399 


305 






310 








315 320 


402 


Gly Gin Glu Arg 


Phe 


Asn 


Arg 


Trp 


Phe 


Leu Thr Gly Met Thr Val Ala 


403 






325 










330 335 


406 


Gly Val Val 


Leu 


Leu 


Gly 


Ser 


Leu 


Phe 


Ser Arg Lys 


407 




340 










345 




410 


<210> SEQ ID NO: 


: 15 













412 <211> LENGTH: 236 
414 <212> TYPE: PRT 

416 <213> ORGANISM: Artificial Sequence 
420 <220> FEATURE: 
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<223> OTHER 


INFORMATION 


: TolA-BCL fusion protein after throtnbin 




<400> SEQUENCE: 


J.D 
























AO iZ 


Cjiy 


Ser 


Arg 


Pro 


Cot* 
OCX 




OCX 


Asn 


Arg 


m n 

vji U. 


IjC LI 


V ctx 








JjC Li 


Aon 


1 








c 
b 










lU 










lo 






Ser 


Tyr 


Lys 


Leu 


Ser 




Lys 


vjiy 


Tyr 


Ser 


Trp 


Ser 


oin 


Fne 


Ser 


Asp 


All 
4 J 1 


















25 
















A A 


Vai 


GiU 


Glu 


Asn 


Arg 








Pro 


n'\ 11 


vjxy 




ni n 
\J± u. 


Ser 


m 11 




















40 










AC 

4b 








>l Q o 

4 JO 


Glu 


Thr 


Pro 


Ser 


A J. a 


lie 


Asn 


vjiy 


Asn 


Pro 


Ser 


Trp 


nlS 


Leu 


A±a 


Asp 


A Q 

4 o y 




50 










55 










60 










442 


Ser 


Pro 


Ala 


Val 


TV /~i «^ 

Asn 


Gly 


Ala 


Tnr 


Ala 


His 


Ser 


Ser 


Ser 


Lieu 


Asp 


Ala 


>i yi o 
44 J 


65 










70 










75 










oO 


446 


Arg 


Glu 


Val 


lie 


Pro 


Met 


Ala 


Ala 


val 


Lys 




Til ?a 

Aia 


Leu 


Arg 




Ala 


447 










85 










90 










95 




450 


Gly 


Asp 


Glu 


Phe 


Glu 


Leu 


Arg 


Tyr 


Arg 


Arg 


TV n _ 

Ala 


Pne 


Ser 


Asp 


Leu 


Tnr 


451 








100 










105 










110 






454 


Ser 


Gin 


Leu 


His 


lie 


Thr 


Pro 


Gly 


Tnr 


Ala 


Tyr 


Gin 


Ser 


pne 


V7IU 


c^m 


4d5 






115 










120 










125 








45 B, 


\'^Jil 


VSil 


J\sn 




Leu 


Phe 


Arg 


Asp 


Gly 


val 


Asn 


Trp 


Gly. 


Arg 


lie 


.V c%.^ 


459 




130 










~ 13 5 










140 










462 


Ala 


Phe 


Phe 


Ser 


Phe 


Gly 


Gly 


Ala 


Leu 


Cys 


Val 


Glu 


Ser 


Val 


Asp 


Lys 


463 


145 










150 










155 










160 


466 


Glu 


Met 


Gin 


Val 


Leu 


Val 


Ser 


Arg 


lie 


Ala 


Ala 


Trp 


Met 


-nil-. 

Ala 


Thr 


Tyr 


467 










165 










170 










175 




470 


Leu 


Asn 


Asp 


His 


Leu 


Glu 


Pro 


Trp 


He 


Gin 


Glu 


Asn 


Gly 


Gly 


Trp 


Asp 


471 








180 










185 










190 






A ^ A 

4 /4 


Thr 


Phe 


Val 


Glu 


Leu 


Tyr 


Gly 


Asn 


Asn 


Ala 


Ala 


Ala 


Glu 


Ser 


Arg 


Lys 


475 






195 










200 










205 








4 /o 


Gly 


Gin 


Glu 


Arg 


Phe 


Asn 


Arg 


Trp 


Phe 


Leu 


Thr 


Gly 


Met 


Thr 


Val 


Ala 


479 




210 










215 










220 












Gly 


Val 


Val 


Leu 


Leu 


Gly 


Ser 


Leu 


Phe 


Ser 


Arg 


Lys 










483 


225 










230 










235 












486 


<210> SEQ ID NO 


► 16 
























488 


<211> LENGTH: 115 
























490 


<212> TYPE: 


PRT 


























492 


<213> ORGANISM: 


Artificial Sequence 
















496 


<220> FEATURE: 


























498 


<223> OTHER 


INFORMATION 


: Tagged TolAIII 


region of pTol vectors 


500 


<220> FEATURE: 


























502 


<221> NAME/KEY: 


MISC FEATURE 


















504 


<222> LOCATION: 


(107) . . 


(111) 




















506 


<223> OTHER 


INFORMATION 


: Xaa residues represent 


cleavage sites 1 



DDDDK (SEQ ID NO: 3) , 



LVPR 



507 (SEQ ID NO: 4; no Xaa at position 111) or lEGR (SEQ ID NO: 5; no 

508 Xaa at position 111) 
512 <400> SEQUENCE: 16 

514 Met His His His His His His Ser Ser Asn Asn Gly Ala Ser Gly Ala 

515 1 5 10 15 

518 Asp lie Asn Asn Tyr Ala Gly Gin lie Lys Ser Ala lie Glu Ser Lys 

519 20 25 30 
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Please Note; 

Use of n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
to <223> fields of each sequence which presents at least one n or Xaa. 

Seq#:16; Xaa Pes. 107,108,109,110,111 

Seq#:22; Xaa Pos . 14,15 

Seq#:23; Xaa Pos. 13,14 • ' - • — • • 

Seq#:24; Xaa Pos. 13,14 
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L:538 M:341 W 
L:666 M:341 W 
L:700 M:341 W 
L:730 M:341 W 



VERIFICATION SUMMARY 

PATENT APPLICATION: US/10/501, 071A 



DATE: 02/06/2007 
TIME: 10:09:20 



Input Set : A:\Sequence Listing, ST2 5 .txt 
Output Set: Ns \CRF4\02 062007 \J501071A. raw 



(46) "n" or "Xaa" used, 

(46) "n" or "Xaa" used, 

(46) "n" or "Xaa" used, 

(46) "n" or "Xaa" used. 



for SEQ ID#:16 after pos.:9 

for SEQ ID#:22 after pos . : 0 

for SEQ ID#:23 after pos.:0 

for SEQ ID#:24 after pos.:0 



96 
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